
A Reappraisal of Tubereulosis in Florida
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IN RECENT YEARS the tuberculosis mor-
tality rate in Florida has diminished rap-

idly, declining from 17.9 per 100,000 population
in 1951 to 16.9 in 1952 and to a low of 9.7 in
1953. The 1953 rate is substantially below the
national rate of 12.5 as estimated from the 10-
percent sample of death certificates filed with
the National Office of Vital Statistics, Public
Health Service (1). Only 303 deaths from
tuberculosis among Florida residents were re-
corded during 1953, and for the first time in the
history of death statistics in Florida, tubercu-
losis was not among the 10 leading causes of
death.

It is unfortunate that mortality statistics pro-
vide the most frequently used measure of dis-
ease problems. They indicate poorly the trend
of the incidence and prevalence of infectious
chronic diseases such as tuberculosis because of
the time lag between infection and death. Mor-
tality statistics alone, as an indication of the
magnitude and trend of the tuberculosis prob-
lem, are especially unsatisfactory, since im-
proved therapeutic techniques have decreased
the proportion of tuberculosis cases terminating
in death. However, the rapid decline in mor-
tality and the impending reduction in funds
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available for tuberculosis control indicated a
reappraisal of the tuberculosis problem and the
present methods of X-ray case finding in
Florida.
For this reappraisal, statistics collected from

the 1953 X-ray screening in Florida were ana-
lyzed to develop an estimate of the prevalence
of undetected cases in the general population.
An estimate of the number of undetected

cases, when used with statistics on known cases
derived from the tuberculosis case register, of-
fers a much more satisfactory basis for planning
a tuberculosis control program than does the
use of mortality statistics alone. Estimates of
prevalence made on an annual basis over a pe-
riod of years will also indicate the trend of the
tuberculosis problem more satisfactorily than
will mortality figures.
These statistics of known cases and estimated

undetected cases offer a good basis for the ap-
propriation of tuberculosis control funds by
State and local governments for use in planning
hospital facilities and nursing services, for the
operation of X-ray case-finding programs,
and for the activities of the tuberculosis
association.
During 1953, State and local health units in

Florida made 70-mm. X-ray films of 382,304
persons. Of these films, 8,882 were interpreted
as showing some type of pathology. A total of
4,448 were interpreted as indicative of tubercu-
losis (table 1).
Followup films were made on 2,762 patients

showing signs of definite or suspected tuber-
culosis. A definite diagnosis of tuberculosis
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tiot p)revioulsly kiioNi to the State board of
health was establislhed in 497 cases, yieldingt a
iew case rate of 130 per 100,000 p)ersonLs
scLeenied on the orioniral 70-mmni. X-rays.
Sinice the followuip of the originial screenings
was only 62 perceiit coimiplete, the actual rlte
is prlobably ilunlc higlier. Ihospitalization was
lecomnmlenlded for 191 patients.

State X-ray Screening Survey
Inclided in thie 70-inili. X-rays were 148,240

exposures im-ade for "mass screenings," prin-
cipally by mobile uniits of the State boartl of
lhealth. As more complete informationi con-
cerning both the personis X-rayed and the
results of followtup was available for this grouip,
aI detailed anaylsis was made from these data.
The are, race, aind sex distribution of this group
was coiil)ared to the general population anld
founlid to difter signiificantly. However, on the
basis of available information, adjustments
N-ere m-iade for these factors and statistical infer-
enices were dirawn1 regarding the prevalence
of iunidetected tutberculosis in Florida. The
netlhodology aiid results of this aniaylsis are
presented in this paper.

Tlhe 29 Florida counities suirveyed (mnap) are
not randomly (listribtuted tlhrouglhouit the State,
but atire concenitrated in westerni and south-

Table 1. Results of 70-mm. X-ray screenings
and 14" x 17" followup films, Florida, 1953

Diagnosis N'umber

Total 70-mm. films ' 382, 304

Definite or suspected tuberculosis 4, 448
Cardiovascular pathology -1, 560
Tumor 170
Other pathology - 2, 704
Negative 373, 422

Total 14" x 17" folloNAup films 2_ 2, 762

New eases -- --- 497
Old eases ----434
Suspected tuberculosis --206
Calcification ---- -- 106
Other patlhology- 437
Diagnosis reserv-ed-- - 224
Negative --- - 858

Excltudes uinsatisfactory films.
2 Followuip of 70-mm. films with impressionis of defi-

nite anid suispectedl tuberculosis.

westerni Florida. Thiree universities located in
counties not shaded on the map were also in-
cluded in the survey. Since the survey was
not initended primiiarily as a statistical study,
no atteinpt was made to inisure a random sample.
The survey was made to find and bring to treat-
mnent cases of tuberculosis, and the statistics
available represent a byproduct.

Counties were selected for screeninig on the
basis of the tinme elapsed since a previous survey
of that county. The mean elapsed time be-
tweeni the last survey of the counties in the study
an(l the 1953 survey was 24.7 months, ranging
from 11 inonths to 71 months. The length of
elapsed time between surveys is undoubtedly
a factor in the nunmber of tuberculosis cases
detected. A- correlation between the time
elapsed anid the size of the new case rate in
the couinties surveyed slhowed a positive coeffi-
cient of r=.41. This correlation is significant
statistically at the 5-percent level. Since the
counties not included in the survey had been
screened more recently than those included,
some upward bias has been introduced into
the prevalence estimate by this factor.
This bias has probably beeni miiore thaii offset

by the fact that the counities sturveyed are pre-
(lominanitly rural, and the couniities containing
Florida's larrgest cities are not in the area sur-
veyed. Since tuberculosis case rates are gen-
erally higher in large cities, the geographic
distribution of the counties included would tend
to lhave a downward influenice on the prevalence
estim-ate (2).
Another factor exerting a dowvnward bias

up1)on the estimate of prevalence is thle inherent
assuimption that nionrespondents to the survey
would show a proportion of tuberculosis simi-
lar to that of the screened population. There is
some indication that a Iiiglher- proportion of the
pop)lllation wlichl did niot voluntarily responid
to the sturvey would shlow signs of definite or
suspected tuberculosis (3).
The metlhodology of the survey was typical

of m11ass X-ray screeningics of the genieral popula-
tioIn. Advance publicity was given to the ar-
rival of the survey tnit. The X-ray team set
up slhop in a piroiiiiienit locationi and phioto-
graplhed all persomis 1-5 years of age or older
volunteering.
These 70-mna. films were tlheni iead, chiefly
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Shaded counties were included in tuberculosis
survey and followups, excluding universities,
Florida, 1953.

I)y the buri eaut of tutbertculosis cointrol of the
Florid-a State Board of Health. Whlen the im-
pressioni inidicated dlefinite or stuspected tuber-
cuilosis, an attelmL)t was mnade to obtatin a 14"
x 17" followup film. Followup films were
successfully obtained for 75.2 percent of the per-
sonIs suspected of lhaving tuberculosis.

As a result of these followup filiis, 187 en-ew
tuiberculosis cases were definitely diagnosed,
yiel(ding anuiniadjutsted case rate of 126.1 per
100,000 adults successfully X-rayed by the
origtinal 70-nin. filmiis.

The Survey and General Populations
Since informniationi regrardincg the age, rance.

and sex was collected at the tinme the suirvev
X-rays were taken, it w%-as felt that a good esti-
mate of the number of unidetected cases of tuiber-
culosis could be made by uise of these datca.
A 10-percent sample of tlle 70-iium. X-rays

diagnosed as niegative was drawin for each
couinty surveyed. Coininencinng witlh the fiftlh
carid in each county, ever- 10th card was se-
lected. Cards were filed in the order in wlichl
the films lhad been taken. Information on race
ai(l sex, and oni age, was tabulated.
The race, sex, anid age distribuitionis of the

145-),267 negative X-rays were estimiated from
tllis sa;mnple, and the distributioni of the films
witlh pathological findings was added to this to
derive an estimate of the distribution of all of
the 70-mm. films taken.

Siice 1953 was fairly close to the census yearl
of 1950, information concerning the race anid
sex distribution of the population of Florida in
1950 was used as a standard against which to

Table 2. Distribution of 1950 Florida adult population, 15 years of age and over, and of 1953 survey
population by race, sex, and age

Race, sex, and age

Total -----

Race and sex:
White male-
White female --

Noonwhite male- -

Nonwhite female
Unknown . --

Age:
15-24
25-34
35-44 ------

45-54
55-64 -_--- --

65 aind over -- --- --

nknown -----

SuirvevFlorida. populatio
I ~~poplllation

- 2, 045, 502 148, 240

- 795, 238 54, 820
827, 465 59, 876
203, 13 16, 971
219, 086 15, 208

1, 365

- :95, 027 46, 418
440, 625 28, 530

- 412, 15.3 27, 297
OA.) .1 .x s nI4.. .+.- i 4, Z1J

--2___-------- 236, 016
_--------------_ _ _ _ 237, 474

20, 324
]:3, 185

9), 408
3, 078

Percenitage distribution 1

l

F'loridla, Survev
populati-oi

-I -'

100. 0

38. 9
40. 4
10. 0
10. 7
_--

100. 0

37. 2
40. 8
11. 6
10. 4

:32. 0
19. 7
18. 8
14. 0
9. 1
(6. 4

19. 3
21. 5
20.2
15. 9
11. 5
11.6

I Unknowns excluided.
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jul(lge thte rel)resentativeness of thle suLveye(
Pol)oilationl. The adult populat ion of Florida
was distributed oni a, p1erentge b)asis by ag e
"1('e, an(IId sex, and( these p)ercentages wer-e uise(l
as a tlheor etic-dl set of frequencies for colmpari-
sonl witlh the sllrvey grooll) (table 2).

Th'e 1)eLpsonls of kniowni a(ge, race, and sex in the
xlll*VeV "110111) re-eiedistribtuted according to
tile tileoretical frequencies, aIId a chli squiar e
test nuade. Tlhe suri-vey grout) was founiid to fit
the theoretiecal (listriblltionHs poolyI, chliefly as a
result of tlhe large numtnber of university stul-

Table 3. Film impressions of 70-mm. mass X-ray screenings, by race, sex, and age, Florida, 1953

Race, sex, aild age

Total

Race anid sex:
WN'hite mnale-
WVhite female --

Nonwhite iiiale - -

Noinwhite female
l'Unknow%n ------

Age:
15-24 --

25-:34 _
35-44 ---

45-54 -

55-64
65 anid over
UJniknownA-

Total
fillns 1

148, 240

54, 820
--- 59, 876

16, 971
15, 208
1, 365

I -

-I 46, 418
28, 530

_ 27, 297
20, 324
13, 185

9), 408
3, 078

Film iill)pre.-si0on

Perceiit
of popuila- Definiite or'

tioll 2 suspected
Itiber-

cullosis

Cardio-
vascutlar Ttuinor Other

pathology

I .~ I-_

28. 0 1, 344 597 66 966

27. 0 62:3 141 23 4561
29. 4 427 170 2'3 313
32. 0 187 138 13 114
26. 6 96 139 5 74

_-- 11 2 9

39. 6 157 51 1 103
26. 3 130 28 6 83
27. 5 193 49 5 161
26. 6 26:3 112 16 175
23.3 251 104 18 185'

15. 314 245 19 2:35
36 8 1 24

Ixcehides unsatisfactorv films.
2 liased oni 1953 estimiiated correspoindinig population gropl) ini counlities surveyed.

Table 4. Findings on followup by 14" x 17" X-ray of definite or suspected tuberculosis, mass X-ray
screenings, Florida, 1953

_~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Rtace, sex, anid

Total

Race anid sex:
Whlite male-
WA hite femalej

Nonwvhite mual
Nonwhite fen
U'niknowii

Percenit
age |up film Is follow-

up -Newv Old

cases cases

,1,01 75.2 187 142

478 76. 7 80 83
+ .':x:t79- n 0 44

le
iale-

Age:
15-24
25-34
35-44
45-54
55 64
65 anid over
UIikniown11_ -_-_-_

132 70. 6
63 65. 3
5

1 19!}1 75. 8
102 78. 5

141 73. 1
200 76. 0
194 77. 3
238 75. 8
1 7 -

35

11

1

12
23
37
45
33
34
3

Findings

Sts-
pected Calcifi-
t ubercin-I cat ioIn

losis

82 ! 19i~~~~
35

26
12
8
1

8

3
9

24
22
16

-r

10
4

a

22
26
27
26
33
3-

8
9
1
I

11
1'

5
7

4 1

Other
path-
ology

191

104
60
14
13

19)
8

26
31
36
70
1

iDiagno- Nga
sis re- Ntegia
served

79 311

_i50 118
22 112
6 54

1' 253

_
2.5

=; I

10
6
5

22
24

72
35
36
53

48
57
10
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145, 267

5.3, 577
ArQ0192OZ, )1s.1
16, 519}
14, 894

1, 334

46, 106
28, 283
26, 889
1'9, 758
12, 627
8, 595
:3, 009)

_~ I

ti qj qj 1 C. v
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deiits iiilhuded, anid was jttdged itot to be rep-
resentattive of the total Florida p)optllattioni.
To comlll)ensate for the poor coriespoiideince

of the survey population to the genieral p)opula-
tiol, a(ge-specific rates were compl)uted anid used
to (lerive an estimiiate of the niuimber of nuide-
tected cases in Florida.
Rates were developed for specific population

groups based oni crC'oss tabulation by age, race,
an(l sex of the 187 niew cases, anid the corre-
spoilding nulmber of peisoiis in eaclh age, race,
anid sex gr'oup of the surveve(l population. The
estinmated adult popuilatioii of Flor ida as of
July 1, 19.53, was )rolated accor'dinlg to the age,
race, and sex distribution of the 19)5() census.
The age-specific rates were tlheni applied to eaclh
populationL groupj) to derive an estimate of uni-
letected cases ill 195:3.
Tlis proce(durie iiitrodutces many possibilities

for error. The numi-iber of calses in eachl age
bracket is smiall, and the rates correspondingly
irregular. The agre distributioni of the p)opu-
lation lhas unildouibtedly clhaniged since 19.50, and
the p)rojecte(l population also must vary from
the aectual to soimie degree. However, it is be-
lieve(d that the miietlhod is re(asonably accurate
anid is conisiderably better tlhani aii estinmate
bhsed oni the untiadjusted case rate.

Table 5. Activity and stage of new cases found,
Florida,

Oine additional adjtustmkme!lt was believeed
necessary to derive a l)revalelice of lln(lete(cted
cases in 1953: ai a(djustient for illcolml)lete fol-
lowtup of the (letillite anlid suispected cases (le-
tected oni the 70-mini. tilimis.
The tilini inmpressioniresuilts, pereeiit follow up

by race, sex, anid age, and(l inew cases founid ap-
peal in tables 3-. N'o significant difiereiee
in percent followed (at tlhe 5-percent lexvel)
could be founid for the two imiost diverrgenit age
groups, or by race (table 4). It was tlherefore
deci(led that the overall followup p)ercentage
(75.2) couild be iise(l as ai a(ljusting factor if
it were assumed that a similar pr-oportioni of the.
cases lost to followupj) would lhave beeni definiite
tuiberculosis cases. The adjuisted figutre for uni-
(letected cases in 19.53 is 4,856, and the rate 211.1
per 100,000 aduilt population.
To this figure may be added the 11,608 kniown-i

cases of active, questioinably active, and in-active
p)lllnmoniary tuiberculosis uneder suiper visioni by
local lhealtlh de)artments in 1953, yieldii g,a
prevalence estimiate of 16,464 known and tuin-
(letected cases.

In conitrast to the smiiall niumber- of dleaths,.
303, these figrtires inidicate that tuiberculosis re-
mains a mniajor lhealtlh plobleiii in Florida.

by race, sex, and age, mass X-ray screenings,
1953

Race, sex, and age

Total

Race and sex:
White male
White female-
Nonwhite male
Nonwhite female
Unknown

Age:
15-24
25-34
35-44
45-54
55-64
65 aind over
Unkniown

Total

187

80
60
35
11

1

12
23
37
45
33
34

Q3

Stage

oaldear- |Far ad- Un-
Minimal atelv ad-vne ioivanced

76 87f 12 12

38 32 5 5
25 27 1 7
7 22 6
, 6

3 8-----8-- 1
5 14 3 1
16 14 4 3
17 24 2 2
13 15 1 4
20 12 1 1
2 --- - 1 -- -----

Act ivitv

Active Iinactive temnded

49) 59) 79

22 27 31
101 27 1 23
14 2 1'9
3, 2 6

1

8
12
11
10
4

2
2

2
5
61
14
17
14

I1

2
6

20
21
12
18

I Rate per 100,000 satisfactory 70-mm. films.
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New
case
rate'

126. 1

145. 9
100. 2
206. 2
72. 3

25. 9
80. 6
135.5
221. 4
250. 3
361. 4
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Administrative Uses
Administratively, several important facts

becamiie apparent as a result of the detailed an-
atlvsis. Whlile the case rate inicr-eased consider-
.ably with age (table 5), the proportion of the
popuilation surveyed became progressively
smaller witlh age (table 3)). Case rates were
higcher for males tlhani for females (table 5), but
a relatively conlstanlt proportion of each sex
grou0tv) Was surveye(l. Evidenitly, case-finding
efforts will yield greater returns if a greater
l)roportion of older personis and males cani be
screened.

Tlhe largest proportion of cases fotund (87.2
p)eicent) were in the miniimal or moder-
ately advanced stages. indicating that the mass
screeniing technique is successful in finding cases
at a stage when treatnment of active cases or su-
pervision of questionably active cases can be
most successfully undertaken.

Tlle distributioni of new cases by activity is
based chiefly on the reading,r of the 14" x 17"
followup films anid only in part on clinical
study. The proportion of active cases decreased
progressively with age, and the proportion of
cases with activity undetermined tended to in-
crease. This has probably resulted from the
difficulty of making a diagnosis from 14" x 17"
chest X-ray films in older persons who are more
likely to have calcification, fibrosis, and casea-
tion, whereas the younger patients are more
atpt to lhave exudative lesions and present less
lifficulty in determining activity.

Future Plans
The pi-oductivity of X-ray seleeninig wvill, of

course, diminiishl as the prevalenice of tuibercul-
losis is reduced, ain-d the cost per case founid will
increase correspondingly. It is difficult to assess
at whlat point the yield of the X-ray technique
does not justify the expenditure.

In Florida, the 1953 X-ray screeningi,s yielded
49'7 niew cases. There are no figures available
slhowing lhow many additional cases resulted
from the followup of contacts of these infected
persons, but this nuimber is believed to be sub-
stantial. It would seem that this method of
case finding is still sufficiently productive in
Florida to warr.ant its continuance.

Ats the prevalence of tuberculosis is furtlher
reduced, the X-ray screening program will be
directed toward those areas anid are, race, and
sex groups whliclh will yield the oreatest numii-
ber of cases as indicatedl by the present general
surveys.
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